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Description 

Background Of The Invention 

[0001] This invention relates to a method of administering AMPA receptor antagonists to treat dyskinesias in mam- 
mals, such as humans, resulting from the use of dopamine agonist therapy. Dopamine agonist therapy, as referred to 
in the present invention, is generally used in the treatment of a central nervous system disorder such as Parkinson's 
disease. In particular, this invention relates to the treatment of such dyskinesias using one or more AMPA receptor 
antagonists that are disclosed and claimed in PCT international application number PCT/IB97/00134 (publication no. 
WO 9743276, PCT/IB98/00150, EP9B304319.0, EP98304522.0, PCT/IB98/00151 and United States patent application 
(provisional no. 60/057990) entitled "Novel AtropisomersOf 2.3-Disubstituted-(5,6)-HeteroaryIfused-Pyrimidin-4-ones" 
filed July 23, 1998 with Bertrand L Chenard and Willard M. Welch named as inventors. The foregoing United States 
provisional and PCT international patent applications are incorporated herein by reference in their entirety, and copies 
of the specifications have been placed in the file of the present application. 

[0002] Dyskinesias are involuntary physical movements which may include chorea, tremor, balltsm, dystonia, atheto- 
sis, myoclonus and tic. Dyskinesias often result from treatment of the physical symptoms of Parkinson's disease. Par- 
kinson's disease is characterized by tremor, rigidity, bradykinesta and postural instability. Such motor abnormalities 
may be reduced by therapies which increase dopamine receptor stimulation. These therapies include drugs which 
directly stimulate dopamine receptors (such as bromocriptine) or increase the levels of dopamine (such as L-dopa or 
drugs which inhibit dopamine metabolism). In the present invention, such therapies which increase dopamine receptor 
stimulation are referred to generally as dopamine agonist therapy. After a period of chronic administration of dopamine 
agonist therapy to treat Parkinson's disease, new motor abnormalities may emerge. The motor abnormalities associ- 
ated with dopamine agonist therapy include choreatic dyskinesias and dystonias. The present invention relates to the 
treatment of dyskinesias associated with dopamine agonist therapy in the treatment of a central nervous system (CNS) 
disorder, in particular Parkinson's disease, through the administration of an AMPA receptor antagonist as provided 
below. 

[0003] The compounds that may be used in accord with the present invention are antagonists of the AMPA subtype 
of the glutamate receptor. Glutamate is the principal excitatory neurotransmitter in the central nervous system of mam- 
mats. Gtutamate synaptic transmission is mediated by several families of receptors including the a-amino-3-hydroxy- 
5-methyl-4-isoxazolepropionic acid (AMPA), N-methyl-D-aspartate (NMDA), kainicacid (KA), and metabotropic recep- 
tors. The AMPA receptor subtype mediates fast excitatory transmission throughout the brain, including areas involved 
in movement. By inhibiting the AMPA receptor through administration of an AMPA receptor antagonist, dyskinesias 
associated with dopamine agonist therapy may be treated in accord with the present invention as described below 
[0004] AMPA receptor antagonists are referred to in several published patents including the following issued United 
States patents (listed by patent number followed by issue date in parentheses): 5,654,303 (August 5, 1997); 5,639,751 
(June 17, 1997); 5,614,532 (March 25, 1997); 5,614,508 (March 25, 1997); 5,606,062 (February 25, 1997); 5,580,877 
(December 3, 1996); 5.559,125 (September 24, 1996); 5,559,106 (September 24, 1996); 5,532,236 (July 2, 1996); 
5,527,810 (June 18, 1996); 5,521,174 (May 28, 1996); 5,519,019 (May 21, 1996); 5,51 4,680 (May 7, 1996); 5,631,373 
(May 20. 1997); 5,622.952 (April 22, 1997); 5.620,979 (April 15, 1997); 5.510,338 (April 23, 1996); 5,504,085 (April 2, 
1996); 5,475,008 (December 12, 1995); 5,446,051 (August 29, 1995); 5,426.106 (June 20, 1995); 5,420,155 (May 30, 
1995); 5,407,935 (April 18, 1995); 5.399,696 (March 21, 1995); 5.395,827 (March 7, 1995); 5,376,748 (December 27, 
1994); 5,364,876 {November 15, 1994); 5,356,902 (October 18, 1994); 5,342.946 (August 30, 1994); 5,268.378 (De- 
cember 7, 1 993); and 5,252,584 (October 1 2, 1 993). 

Summary Of The Invention 

[0005] This invention relates to the use of a compound selected from groups (A), (B), (C), (D), (E), or (F) or a phar- 
maceutteally acceptable salt thereof, in the manufacture of a medicament for treating dyskinesias associated with 
dopamine agonist therapy in a mammal, such as a human, wherein groups (A), (B). (C), (D), (E), and (F) are defined 
as^ follows: 

(A) (S)-3-(2<hloro^henyl)-2-[2-(5-diethylamin^ 

(S)-3-(2-<*loro^henyl)-2-[2-(6-diemylaminor^^ 

(S)-3-(2<h!orc^henyl)-2-[2-(4<Jiemy^ 

(S)«3-(2^lorc^henyl)-2-[2-(6-e% 

(S)-3-(2-bromo-phenyl)-2-[2-(6-die%lam^ 

(S)-3-(2-chloro-phenyl)-6WIuoro-2-[2-(6-m^ 
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(S)-3-(2<hlorc-phenylH^fluorc-2H2-(4^ethy^ 

(S)-3-(2^hlo/o-phenyl)-6-fiuorc^242-[6-(isopropyk^ 

(S)^fluorc-2-[2-(2-methyMhtazol-4-yl)-viny^ 

(S)-3-(2<hlorc~phenyl)-6-fiuoro-242-(2^emyl-^ 

(S)-2-[2-(2^imethylamincroethyl-thiazo^ 

(S)-^(2-bromo-phenyl)^fiuoro-2-[2-(2-me^ 

(S)-3-(2<hlorc^henyl)-2-{2-(2-methyl-tM 

(S)-3-(2<hloro^henyl)^-fluQro-2^^ 

(S)-3-(2-brc*no-phenyl)-2-(2^yridin-2-yl-^^ 

(S)^<h!oro-2-(2-pyridin-2-yl-vinyl)-3^tolyl-3H-quina2oIin-4-on8; 

(S)-3-(2^hlorc^henyl)-2-[2-(6-methyl-pyri^ 

(S)-6<hloro-2^2-(6^eth^yridin-2-yl)-vinylJ-3^tolyl-3H<jU!na2olin^^ne; 

(S)*3-(2<h!oro^henyl)^fluoro-2-(2^yridin-2-yl^thyl)-3H<iuina2olin^-we; 

(S)^{2-[3-(2<hlorc^heny0^fluc*c^K>xc-3,4^^ 

(S)-3-(2<hlorc-phenyl)^-fluoro-2^2-(6^ethyl^ 

(S)-N-(6-{2-[3-(2<htoro-phenyl)^-fIuorc^«»^ 

thyl-acetamide; 

(S)^-{243-(2<hloro-phenyl)^-fluoro-4^^ 

(S)-3-(2-fluoro-phenyl)-2-(2-pyridin-2-yl-vinyl)-3H-quina20lin-4-one; 

(S)-3-(24)romo-phenyl)^fJuoro-2-(2-pyfidin-2-yl-vinyl)-3H-quinazo!i^ 

(S)-3-(4^ronrK>2^toro-phenyl)^-fIuoro-2-(2-pyridin-2-yl-vinyl)-3H^uh 

(S)-3-(2^hlorc^phenyl)-242-(6KJiemylaminonre^ 

(S)-N-(6-{2-[3-(2<htorc>phenyl)^-fluor^ 

ethyl-acetamide; 

(S)-3-(2<hloro-phenyl)-6-fluorc^242-(6^uo^^ 
(S)-3-(2<h!orc-phenyl)^-fluorc^212-(6^yrrol^^ 
(S)-3-(2<hloro-phenyl)-2-l2-(6{[ethyH2-hydrc^^ 
zolin-4-one; 

(S)-3-(2<hloro-phenyl)^-fluorc-2-{2-[6-(isopro^ 

(S)-3-(2<hloro-phenyl)-6-fluoro-2-{2-[^^ 

4-one; 

(S)-3-(2^hlorc-phenyl)-2-[2-(6-ethoxymemyl-pyr^ 

(S)-3-(2K*loro-phenyl)-2-{2-I6-(2,^ 

4-one; 

(S)-3-(2<*lorc-phenyl)^-fluoro-2-{2«[6-{4^ 
4-one; 

(S)-64)romo-2-[2-(6^ethyl^yridin-2-yl)-vinyl]^ 

(S)-6-bromo-2-(2-pyridin-2-yl-vinyl)-3-<>-totyl-3H-quina2olin-4-one; 

(S)-6-fIuoro-3-(2-fluoro-phenyl)-2-(2-pyridin-2-yl-vinyl)-3H^ulnazolin^«^e;. 

(S)-3-(2K^loro-phenyl)-6-methyl-2-(2-pyridin-2-yl-vinyl)-3H^uina20linr4-one; 

(S)-3-(2H?hloro-phenyl)-2-[2-(6<limetay^ 

(S)-6-fluorc~3-(2-fluoro-phen^)-2-[2-(6-m^ 

(S)-3-(2<h!oro-phenyl)-2-[2-(6-{[^ 

3H-quinazblin-4-one; 

(S)-3-(2<hloro-phenyl)^fluoro-2^2-(6^ydroxymethyl-pyridin-2-yl)-vinylh 

(S)-acetic acid 6^243^2K:hloro-phenyl)^fluoro-4^x^ methyl 
ester, 

(S)-6-{2-[3-(243romo-phenyl)-6-fIuoro-4<)xo-3,4-dihydro-quinazolin-2-y 

(S)-3-(2-brc<no-phenyl)-2-l2-(6<Jiemyla™^ 

(S)-ai:etic acid 6-{2-[3-(2-bromo-phe^ 

ester, 

(S)-diethylaminonacetfc acid 6-{2-[3-(2<htorc-phenyl)^fluoro4^xc~3,4^ 
din-2-y!methyl ester, 

(S)-3-(2<hloro^henyl)-2-[2-(6-dffluorc™e 

(S)-3-(2<hlorc^henyl)-6-fluorc-212-(6^ 

(S}-2-{213-(2^loroi)henyl)^-fluoro^-o^^ 

(S)-2-{243-(2<Moro-phenyl)^-fluorc-^ 

(S)-3-(2K*lc*o*phentfH-fluoro-2-(2-pyrto^ 
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(S)-3-(2<h!onc>-phenyl)-2-[2-(4,6^ime^ 
(S)-2-{2-(3-{2-chtofO-phenyl)-6-fluoro-4^^ 
(S)-3-{2<hloro-phenyl)-6-fluoro-242-{6^ 
4-ono; 

(S)-2-{2^3-(2-chloro-phenyl)^ftuoro-4-oxo-3,4^ 

(S)-2-[2-(6-chtoro-4-oxo-3-o-tolyl-3,4-dity^ 

(S)-2-{2-[3-(2-chloro-phenyl)-6-fluoro-4^x^^ 

(S)-3-(2-bromo-phenylK-nuoro-2-I2-^ and 
(S)-3-(2<h!oro-phenyl)^-nittrc^^ 

(B) (S)-6-fluoro-2-[2«(2-fluoro-phenyl)-vinyl^^ 

(S)-2-{2-[6-ftuorc>-3-(2-niethyl-pyridin-3-yl^ 
(S)-2-{2-(6-nuoro-3-(2-methytpyrio1^ 
(S)-2-{2-[3-(2-chloro^yridin-3-yl)-6-f!u^ 
. (S)-2-{2-l6-fluoro-3-(2^ethyl-pyridin-3-ylM^ 
(S)-2-{2-[3-(2-memyl^yfidin-3-yl)-4<«^ 
(S)-6-fluoro-3-(2-methyI-pyridin-3^^^ 
(S)-6-fluoro-3-(2-methyl-pyridin-3-yl)-2-[2^^ 
(S)^fluoro-3-(2-methyl-pyridin-3-yl)-2-^^^^ 
(S)-2-[2-(5«Jiethylaniinomethyt-2-fluor^ 
4-one; 

(S)^fluoro-2-[2-(2-fluoro-5-pyrrolidin-1^ 
4-one; 

(S)-3-(2<hloro-pyridin-3-yl)-2-[2-(2-fluoro^ 
(S)-3-(2-chloro-pyridin-3-yl)-6-fluoro-2-[2-(^ 
(S)-3-(2-chloro-pyridin-3-yl)^-fluor^ 
(S)^hloro-2-l2-(2-fluoro-phenyl)-vinyl]-3^ 

(S)^h!oro-242-(24iuoro-phenyl)-vinyl]-3-(3-fnethyl-1 K>xy-pyridin-4-yl)-3H-quinazoIin-4-one; 

(S)-3-(2-(3-(2-chloro-pyridin-3-yI)-6-fl^ 

(S)-3-{2-{3-{2-chtoro-pyridin-3-yl)-4-oxo^ 

(S)-3-(2<hloro-pyridin-3-yl)-6-nuoro-2^ 

(S)-3-(2<h!oro-pyridin-3-yl)-2-{2-[3(1^^ 

quinazolin-4-one; 

(S)-3-(2-chloro-pyfidin-3-yl)^fluoro-2^^ 
zolin-4-one; 

(S)-2-{243-(2<hloro-pyrUiin-3-yl-6-fluo^ 

(S)-2-{2-[3-(2<hloro-pyridin-3-ylM^ 

(S)-2-[2-(2-fluoro-phenyl)-vinyl]-3-(2-methyl^^ 

(S)-3-(2K:hloro-pyridin-3-yl)-6-fluor^^ 

(S)-6-fluoro-3-(2-memyl-pyridin-3-yl)-2^ 

(S)-6-fluoro-3-(2-ch!oro-pyridin-3-yl)-2^^ 

(S)-2-[2-(5-Diethylaminomethyl^ 

4-one; 

(S)-4-Diethy{aminomethyl-2-{2-[64luoro-3-(^ 
benzonitrile; 

(S)-2-{2-(5-Diethylaniinomethyl-2-fluoro-^^ 
4-one; 

(S)-6-fluoro-3-(2-methyl-pyridin-3-y0 
(S)-6-fluoro-3-(2-memyl-pyridin-3-yl)-2-[2^ 
(S)-(Mluoro-3-(2-chloro-pyridin-3-yl)*2^ 
(S)-6-fluofo-3-(4-methyl-pyridin-3-y0-2^2^ 

(S)-3-(2-chlofO-pyridin-3-yl)^-fluoro-2^ and, 

(S)-64luoro-2-[2-{2-fluofo-5-pyrron^^ 

4-one; 

(C) 3-(2-chtoro-phenyl)-6-fluoro-2-(2-pyridin-2^ 
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3-(2^romo^)henyl)-2-(2-pyridin-2-yl-vinyl)-3H-quina20liri-4-<wie; 
6<:hk5rc>-2-(2-pyridin-2-yl-vinyl)-3-o-tolyl-3H-qulna2olin-4-one; 
3-(2<h!oroi)henyO-2^2-(6^emyl-pyrldin-2-yl}-vinylJ-3H^uina20lin^^e; 
6-chtorc-2-[2-(6-methyl-pyridin-2-yl^ 

3-(2<hloroi3henyO^-fluoro-2-(2i)yrkJin-2-yl-ethyl)-3H^uina2ol{n-4Kme; 

6-{2-[3-(2-cfc!orc^henyl)-6-fluc<c^K«^ 

3-(2<:hlorc^henyl)-6-fiuorc*2-[2-(6-me% 

N-(6-{2-[3-(2-chtorc~phenyl)-6-fluoro-^ 

acetamide; 

3-(2<hlorc^henyl)-2-{2-(4-d!ethylamta 
6-{2-[3-(2-chtarc-phenyl)-6-fluoro^ 

3-(2^uoro-phenyl)-2-(2i)yridin-2^vinyl)-3H^uinazolln-4-one; 
3-(2-bromo^henyl)-6-fluorc-2-(2-pyrW^ 

3-(4^romo-2<hIoro^hanyl)^-«uoro-2-(2-pyridln-2^-vinyl)-3H^uinazoim^^e; 
3-(2<h toro-ph enyO-242-(6^iethylam to^ 
N-(6-{243-(2-ch!orc^enyl)-6-fluorc^^ 
acetamide; 

3-(2-ch!orc^henyl)-6-fluoro-2-{2-(6-fl^^ 
3-(2<hlorc^henyl)-6-fluorc^242-(6-pyiToM^ 

3-(2<Morc^henyl)-2{2-(6-flethyH2-h^ 
lin-4-one; 

3-(2<hlc*c-phenyl)-6-fluorc^2-{246-(^ 

3-(2<htorc^henyl)-6-fluoro-2-p^ 

3-(2«*k>rc^henyl)-2-{2-(6-ethyIamin^ 

3-(2«*twc-phenyI)-212-(6-ethc*ym 

3-(2-chlc*c^henyl)-2^246-(2,5Kiihydm-p^^ 

3-(2<hlorc^henyl)-6-fluorc^2^ 

6-bron»-242-(6^Bmyl-pyridin-27l)'Vinyl]-3^ofyl-3H^uinazolin-4-one; 
6-bromo-2-(2-pyrid in-2-yl-vinyl)-3-o-tolyl-3H -quinazolin-4-one; 
6-fluoro-3-(2-fluoro-phenyl)-2-(2-pyridin-2-yl-vinyl)-3H-quinazolin-4-one; 

1 -benzyl-5-(2-methyl-[1 ,3]dioxolan-2-yl)-2-oxc-2, 3-dihydro-1 H-indole-3-carboxylic acid (3-phenytearbamoyl- 
phenyl)-amide; 

3-(2^lor6-phenyl)-6^ethyl-2-(2-pyridin-2-yl-vinyl)-3H-quina2olin-4-one; 

3-(2<hIorc-phenyO-2-[2-{6-dimethylajTii^ 

6-fluorc-3-(2-fluoro-phenyl)-2-[2-(6-memy^^ 

3-(2-<*lc*c^henyl)-2-12-(6-fl(2-di™ 

quinazolin-4-one; 

3-(2-chlc<o-pheny0^uorc-2-[2-(6-^ 

acetic acid 6-{2-[3-(2-chbrc~phenyl)-6-fluoro-4«^^ es- 
ter; 

6-{243-(2-brc*ric^henyl)-6-fluorc^^ 

3-(2*romo-phenyQ-2-{2-(6<liemylamir^ 

3-(2-bromo-pheny0-2-{2-(6^iethytaminom 

acetic acid 6^3-(2-brc<nc^henyt)-6-fluo^ es- 
ter; 

3-(2-chlwc^enyl)-6-fluoro-242-(6^ 

diethylamino-acetic acid 6-{2-[3-(2-chIorc^henyl)^-fluoro-4<>x^ 

2- ytmethyl ester; 

6-nuorc-3-(2-methyl-pyridin-3-yl)-2-|2-(2-me%^ 

3- (2*r«TK>^henyf)-6-fluoro-2^ and, 
3-(2-<^loro-phenyl)-6-fluorc^2-[2-(6-pyrroWin-1-ylmethyl-D^ 

(D) 3-(2-chtorc-phenyl)-2-[2-(6-diethy 

6-C^!orc-3-(2-chlorc-phenyl)-2-[2-hydroxy-2-(6-methyi-pyrW 
2-{243-(2-Chlorc-phenyl)-4-©xo-3,4^^ 
2-{2-l3-(2-Chtoro-pyrid-3-yI)^-fluor^ 
2-{2-[6-Chlorc-3-(2-methy^pheny^ 
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3-(2^hloro^h8nyO-242-(3KJiethylajnino^ 
3-(2^h!oroi)henyl)^fluoro-2-{2-(3-pyrro^^ 
3-(2^h!oro-pyrid-3-yl)-242-(3«Jiethylamlnom^ 
242^3-Die%laminomethyl^henyl)-2^ydroxy-e%^ 

2- [2^3-Die%laminomethyli>henyl)-2-hydro^ 

3- (2<h!oroi>henyl)-2{2-(6KJiethylamin^ 
2-{243-(2-Chtoro-pyrid-3-yl)^luoro^^x^^ 
toils; 

2-{2-[3-(2-Chtoro-phenylM«>xo-3^ 

2-{2-[6-Ch!oro-3-(2^tofOi>henyl)-4^^ 

this; 

2-{243-(2-Chtoro-phenyi)^-fluoro^xo-3,4<Jihydro-quinazolln*2-yJ]-1 -hydroxy-vinyl}-6-fluoro-nicotinoni- 
trile; 

2-{2-{3-(2-Ch!oro-phenyl)-6-fl uoro-4-oxo-3,4-dihydro-quinazolin-2-y Q- 1 -hydroxy-vinyl}-4-fluoro-benzonltrile; 

2-{243-{2-Chloro-ph8nyl)^-fluor<>^ 

2^^3-(2-Ch!oro-phenyl)-4K>xo-3,4<Jihydr^ 

itrile; 

2-(213-(2^ethyl-phenyl)-4<>xo-3,4^ihydr^ 
itrile; 

2-{2-[3-(2-Chloro-pyrid-3yl)-4^xo-3 l 4^ihyd^ 
zonitrile; 

2-{243-(2-Chloro-phenylH^o-3,4Kiihydro^ 
trile; 

2-{243-(2-Fluoro-phenyl)-4^o-3.4-dihydro-t^ 
trile; 

2-{2-[3-(2-Chtoro-ph8nylH^xo-3,4Kiihydro-thi0no[3 1 2<flpyrimidin-2-yQ-1^ and, 

2- {2^3-(2-Chtoro-pyrid-3ylH^xo-3,4KJihyd^ 

3- (2^loro-phenyl)4^fiuoro-2-|2-hydroxy-2^ 
3-(2K^loro^henyl)^-fluoro-2-[2-hydroxy-2-(6^^ 
2-{2-[3-(2^bro-phenyl)^-fluoro-4<>xo-3,4KJity^ 
trile; 

2-{2-[3-(2^toroi)henyl)^-fluoro-4^ 
2-{243-(2^foro-phenyl)^-fluoro^K>xo-3,4^ihydr^ 

2- {243-(2-chloro-pyridin-3-yl)-6-fluoro^ 
nonitrile; 

3- (2<*!or<>i3henyl)^uoro-2-(24iydroxy-^ 
2-{246-fluoro-3-(2-methylwridin^ 

2- {243-(2^toro-pyrkiin-3-yl)^fluoro^<>xo-3,4^^^ -hydroxy-vinyl]-benzonitrile; 

3- (2<hloro^henyl)^-fluoro-2-[2-(2-fto^ 

(E) 3-(2<htor(>phenyl)^fluoro-2^(pyridin-^ 

6-fluoro-3-(2-methyl^henyl)-2-[(pyridin-2^^ 

3-(2^loro^henyl)^-fluoro-2-l(24luoropta^ 

3-(2<hIoroi5henyl)-24(2^yanophenyl^ethyl)^ 

3-(2K*loro^henyl)-24(6Kiiethylamir^^ 

3-(2^loroi3henyl)^uoro-2^ 

3-(2«*loro^henyl)-24(3-pyrrolidin-1^^ 

3-(2^emyl-phenyl)-2-[(3-pyfrdidinM-y^ 

3-(2^loro-phenyl)-2^(24luoroi)henylam^ 

3-(2<hloro-pyrid-3^l)-2^(3^yrrolidin^ 

2- {I3H2K*loroi>yrid-3-ylHKw^ 

3- (2<hloroi)henyl)-24(3-pyrrolkJin-1-ylmethyl^enylajnin 
6^htoro-3-(2<hloroi>henyl)-24(3-pyrro^ 
6<hioro-3-(2<hloroi)henyl)-2^(3^iemyla^ 
6<hlofo-3-(2<*loroi>yrid-3-yl)-2H(^ 
6<htoro-3-(2-trffluoromethyli)te^ 
2-{[3^2<hloroi>yrkjin^l)^xo-3,4«Ji^ 
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2-{(3-(2-methyli>yridin-3-ylH<>xo-3,4Kiihy^ 
2-{I6^uoro-3-(2^emyl^henylH^xo-3,4^ 
2-{[3^2<htoroi>henyl)-4^o-3,4^ihydroKiuir^ 

2- {J3^2<hloro-pyridin-3^1)^-fluoro^<>xo-3,4^ih^^ 

3- {[3-(2<htoro-phenyl)-6-fluoro^^xo-3,4^ 
3-(2<hloro^henyO-24(3K*iethylamin^ 
3-(2<hloro^heny0^^uoro-2-(pyrimidin-2-ylam^ 
3-(2<hloroi)yridCT-3-yl)^-fluoro-2-(m-to^^ 
3-(2<hloroi3yridin-3-yl)^-fluofo-2^6^et^ 

3-(2<hloro^henyO^^uoro-2-(pyridin-2-ylaminom0thyO^H^uinazolin-4-ona; 
3-(2<hloro^yridin-3-yl)^4luoro-2^(3^yrrolta^ 

6-fluoro-3-(2Hnethyl^yridin-3^l)-24(3i)yrrolidin-1-ylmethyl-phenylamino)-m 
3-(2<hloroi3henyl)^-f1uoro-21(2-fluoro-benzy^ 
N-(3{[3-(2^hloro^henyl)^-fluoro-4^o-3 i ^^ 
3-(2<h lor o^h enyl)^-fluoro~2«[(3-pyrroH 

2- {[3^2<htorc^henyl)^-fluoro^^xo-3,4«iihydro^ 

3- (2<hloro^yridin-3-yl)^-fluoro-2-[(2-f^ 
3-(2<hloroi)henyl)^uoro-2-[(2-fluoro-phen^ 

3-(2<hloro^henyl)434tuoro-2^(6-methyl^yridin^^ and, 
(F) an atropisomer of the formula 



R 2 




I 



wherein either V, X, Y and Z are ail carbon or one of them is nitrogen and the others are carbon; 

each of R\ R 2 , R 3 , R 4 and R 5 is selected, independently, from hydrogen, halogen, (C r C 6 )alkyl, trifluorome- 
thyl, cyano, (C^-Cgjalkoxy, (C,-C 6 )alkylthio and C(=O)-0-(C 1 -C 6 )alky1 l with the proviso that: (a) R 1 can not be the 
same as R 5 , when each of V, X and Z is carbon; (b) at least one of R 1 and R 5 must be other than hydrogen; and 
(c) when V, X, Y or Z is nitrogen, then R 6 , R 4 , R 3 or R 2 respectively, is absent; 

ring A is a fused heteroaromatic ring, wherein said heteroaromatic ring is a 5 or 6 membered heteroaromatic 
ring, wherein said 6 membered heteroaromatic ring, taken together with the carbon atoms common to both rings 
of the bicyclic system, has the formula 
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and wherein said 5 membered heteroaromatic ring, taken together with the carbon atoms common to both rings 
of the bicyclic system, has the formula 



wherein said ring positions B A\ B B", "D" and "£' may be independently selected from carbon or nitrogen; 

wherein said ring positions "F", and "J B may be independently selected from carbon, nitrogen, oxygen or 
sulfur, with the proviso that: (a) if more than two of "F", *G' or \P is a heteroatom then said 5 membered 
heteroaromatic ring is selected from the group consisting of (1,2,3)-triazole, (1,2,3)-thiadiazole, (1,2,5)-thia- 
diazole, and (1 ,2,5)-oxadiazo!e; and (b) if two of "F", "G B or "J 1 are heteroatoms, only one of said heteroatoms 
may be oxygen or sulfur; 

wherein said fused heteroaromatic rings may optionally be independently substituted on any of the carbon or 
nitrogen atoms capable of forming an additional bond with asubstituent selected from hydrogen, (C r C 6 )alkyl, 
halogen, trifluoromethyl, amino-(CH 2 ) n -, {^-CgJalkylajnino-fCHg),,-, di(C r C 6 )alkyl-amino-(CH2) n -, (C r C 6 ) 
alkoxy, hydroxy(C r C 6 )alkyl, (C^eJalkylO-JC^eJalkyl-, -ON, (0^ 6 )a\\^UCOO{C v C s )a\)(y\ % (C r C 6 ) 
alkyl-O00-0-(C r C e )alkyl, (C r C 6 )alkyl-C0-O- f hydroxy, -NO z , R 16 -0(=O)-, R 15 -O-0(=O)- ( di^-CeJalkyl-N- 
0(=O)- f (C3-C 7 )cycloalkyl, and R 16 -NH-C(=0)-. snd phenyl optionally substituted with halo, (C^Jslkyl, -ON, 
or-CF 3 ; 

[0006] R 6 is phenyl of the formuls Ph 1 or a five or six membered heterocycle, wherein said 6-membered heterocycle 
has the formula 



wherein "N" is nitrogen; wherein said ring positions "K", "L' snd "M B msy be independently selected from carbon 
or nitrogen, with the proviso that only one of "K", *L* or "M" can be nitrogen; 
wherein said five membered heterocycle has the formula 
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wherein said ring positions a P,° a Q' and T' may be independently selected from carbon, nitrogen, oxygen or sulfur; 
with the proviso that only one of "P, - "Q" or T* can be oxygen or eulfur and at least one of "R* *Q" or T* must be 
a heteroatom; 

wherein said Ph 1 is a group of the formula 



wherein each R 15 Is, Independently, hydrogen or (C r C 6 ) alkyl; 

each of R 9 , R 10 and R 11 is selected, independently, from hydrogen, (C r C 6 )alkyl optionally substituted with one to 
three halogen atoms, halo, CF 3 , (Ci-C 6 )alkoxy optionally substituted with one to three halogen atoms. (C t -C 6 ) 
alkylthbl, R 16 0-(CH2) p -, (C r C 6 )alkyl-NH-(CH 2 ) p -, di(C r C 6 )alkyl-N-(CH 2 ) p -, (Ca-C^JcycIoaikyl-NH-fCHaJp-, H 2 N- 
(C=0)-(CH 2 ) p -. (CrCeJalkyl-HN-CC^-fCHj)^, di(C r C 6 )alkyl-N-(C=0)-{CH 2 ) p -. (C 3 ^)cycloalkyl-NH-(C=0)- 
(CH^-, R 16 0-(C=0)-(CH 2 ) p -, (C^CeJalkyl^C^CJ-O-CC^CeJalkyl-, (CrCeJalkyl-O-^CJOtC^eHlkyl-, <C r 
C 6 )alkyl-(0=C)-0-, (q-CeJalkyl-fCfeCJ-NH-tCH^, H(0=C)-NH-(CH 2 ) p -, (C 1 -C 6 )alkyl-(0=C)-N-f(C 1 ^ 6 )alkyl] 
(CH^-, HfCfeCJ-N-KC^elallcylKCHa)^, hydroxy, H-C(=0)-(CH 2 ) p -. (C, -C 6 )alkyl-C<=0)-, (C r C 6 )alkyl-0-C(=0)-, 
R 16 -(Oy L-0-C(=0)-. amino-fCH^., hydroxy-^-C^alkyl-, (C r C 6 )alkyl-0-(C r C 6 )allcyl-and cyano; 
each of R^, R 12 and R 13 is selected, independently, from hydrogen, (C, -C 6 )a[kyl optionally substituted with one to 
three halogen atoms, halogen, CF 3 , (C 1 -C 6 )alkoxy optionally substituted with one to three halogen atoms, ((VC 6 ) 
alkylthiol, R^O-fCH^-, (C r C 6 )alkyl-NH-(CH 2 ) p -, di(C r C 6 )alkyl-N-(CH 2 ) p -, (Ca-C^JcycIoalkyl-NH^CHg)^, H 2 N- 
(C^-tC^p-. (C r C 6 )alkyl-HN-(C=0)-(CH 2 ) p -, difC^eJalkyl-N-fC^HCH^-. (C 3 -C 7 )cycloalkyl-NH-(C=0)- 
(CH 2 ) p -, Ri6(>(C=0)-(CH 2 ) p -, (C 1 -C 6 )alkyHO=C)0(C 1 ^ 6 )alkyl-, (C r C 6 )alkyK>(0=CH>(C r C 6 )- alkyl-, (C r 
C 6 )alkyl-(0=C}-0-(C r C 6 )alkyl-(0=C)-NH-(CH 2 ) p - l H(0=C)-NH-(CH2) p -, (C^eJalkyl-COrCJ-N^CC^eJalkyO 
(CH 2 ) p , HfCfcC^N-ltC^eJalkylKCH^-, hydroxy. H-C^OHCHJp-, (Cj-CgJalkyl-CJrO)-, (C r C 6 )alkyl-0-C(=0)-. 
R 15 -(CH 2 ) p -aC(=0)-, amino-(CH 2 ) p -, hydroxy-^ -C 6 )alkyh (C 1 -C 6 )alkyl-0-(C 1 -C 6 )alkyl-,-CHO and cyano; 
each R 14 is, independently, hydrogen or halogen; 

each R^is, independently, hydrogen, (C^eJalkyl, (q-CeJalkyHC^)-, (C^-CeJalkyKMC^h (Cj-CeJalty-NH- 
(C=0)-, or di(C 1 -C 6 )alkyl-N-(C=0)-; 

each is hydrogen, cyano, (C t -Ce)allcyl, halogen, trtfluoromethyl. -CHO or (C,-C 6 )alkoxy; 
n is an integer from zero to 3; 
p is an integer from zero to 3; and 

wherein the dashed bond represented an optional double bond; 
with the proviso that when R 11 is hydrogen, one of R 13 and R 14 is other than hydrogen. 

[0007] In a specific embodiment of the above method, said dopamine agonist therapy is therapy comprising the 
administration of L-dopa or L-dopa in combination with an inhibitor of peripheral dopadecarboxylase such as carbidopa 
or benserazide. 

[0008] In another specific embodiment of the above method, said compound is a compound of group (A) or a phar- 
maceutically acceptable salt thereof. 
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[0009] In another specific embodiment of the above method, said compound is a compound of group (B) or a phar- 
maceutically acceptable salt thereof. 

[0010] This invention also rotates to a method of treating dyskinesias associated with dopamine agonist therapy in 
a mammal, such as a human, which comprises administering to said mammal an AM PA receptor antagonizing effective 
5 amount of a compound within group (A), (B), (C), (D), (E), or (F), or a pharmaceutical^ acceptable salt of said com- 
pound, wherein groups (A), (B), (C), (D) , (E). and (F) are as defined above. 

[0011] This invention also relates to a method of treating dyskinesias associated with dopamine agonist therapy in 
a mammal, such as a human, which comprises administering to said mammal an AMPA receptor antagonizing effective 
amount of a compound selected from the group consisting of an AMPA receptor antagonist referred to in PCT inter- 
na national application publication number WO 97/1 9066; the compounds "NS-1 201 " or "NS-479" developed or marketed 
by Neurosearch (Denmark); the compound "LY-311446" (2-amino-3-(2-(3-(1H-tetrazol-5-yl)phenoxy)phenyl)propionk; 
acid), "LY-300164" (7-acetyl-5-(4-aminophenyl)-8(R)-methyh8,9-dihydro-7H-1 ,3-dioxolo(4,5-h)(2,3)benzodiazepine), 
■LY-293606\ "LY-293558", or "GYKI-53655" of Eli Lilly (United States) or any AMPA antagonist referred to in 20th CI NP 
(Melbourne), 1 996, Abs S-40-1 ; the compound "NNC-07-0775" of Novo Nordisk (Denmark) or any AMPA antagonist 
is referred to In PCT international publication number WO 96/1 51 00; the compound "S YM-2206" (4-<amlnophenyl)-1 -me- 
thyl^,7-(methylenedioxy)-N-butyl-1,2<lihydrophtrialaiine-2K»rboxamide^ of Symphony Pharmaceuticals (United 
States) or any AMPA antagonist referred to in Journal of Medicianl Chemistry, 1 996, 39. 343; the compound "S-1 7625" 
(6,7-dichloro-2(1 H)-oxoquinoline-3-phosphonic acid) of Servier (France) or any AMPA antagonist referred to in Journal 
of Medicinal Chemistry, 1996, 39, 197; 2^rboxyO-methyl-7-trifluoromethylimidazo(1,2-a)quinoxalin-4(5H)-oneorany 
20 AMPA antagonist referred to in PCT international publication numbers WO 95/21842, WO 96/08492, and WO 96/08493; 
6-(4-pyridiny H-1 ,2,3-Uiazolo(4,5-a)pyrimidin-4(5H)-one or any AMPA antagonist referred to in Journal of Medicinal 
Chemistry 1995, 38, 587; any AMPA antagonist referred to in PCT international publication numbers WO 94/26747, 
WO 95/19346, WO 95/12594, WO 95/02601, WO 95/26342, WO 95/26349, WO 95/26350, WO 95/26351, WO 
95/26352, WO 96/31511, and WO 95/02602; 2-amino-3-(3-hydroxy-5-(2-thienyl)isoxazol-4-yl)propionic acid or any 
2$ AMPA antagonist referred to in PCT international publication number WO 95/12587; the compound "SYM-2250" of 
Symphony Pharmaceuticals (United States); the compound "S-1 8986" of Servier (France) or any AMPA antagonist 
referred to in 13th Int. Symp. Med. Chem. (Paris), 1994, Abs P29; the compound "NNC-07-9202 of Warner-Lambert 
(United States) or any AMPA antagonist referred to in 208th ACS (Washington, DC), 1 994, Abs MEDI 170; the com- 
pound "IDRA-21 " (7-chloro-3-methyl-3,4-dihydro-2H-1 ,2,4-benzothiadiazine-5,5-dioxide) or any AMPA antagonist ro- 
se ferred to in Soc. Neurosci: Abs (Washington, DC), 1993, Abs 124.7 and 124.8; the compound "NS-409" of Warner- 
Lambert (United States) or any AMPA antagonist referred to in J. Med. Chem. 1995, 38, 3720 or PCT international 
publication numbers WO 96/08494 and WO 96/08495; the compound "NS-393" of Neurosearch (Denmark); the com- 
pounds "SYM-2101", "SYM-2007" and "SYM-2057" of Symphony Pharmaceuticals (United States); the compound 
"AMPAlex" (1-(1 ,3-benzodioxolo-5-ylcarbonyl)piperidine) of Cortex Pharmaceuticals (United States) or any AMPA an- 
as tagonist referred to in Scrip, 1995, 2088/9, 14 and Scrip. 1996, 2187, 21 or in PCT international publication number 
WO 96/38414; the compounds "LY-293558", "LY-215490", and decahydro-6-(2-(1H-tetrazol-5-yl)ethyl)- 3-isoquinoli- 
necarboxylic acid (CAS registry no. 154652-83-2) or any AMPA antagonist referred to in J. Med. Chem., 1993, 36, 
2046; the compound "YM-90K" (1,4-dihydro-6-(1H-imidazol-1-yl)-7-nitro-2,3-quinoxalinedione monohydrochloride 
(CAS registry no. 1 541 64-30-4 or any AMPA antagonist referred to in Scrip, 1 994, 1 972, 1 4 or PCT international pub- 
40 lication number WO 96/10023; the compound "aloracetam" (N-(2-<3-formyl-2.5-dimethyl-1 H -pyrrol- 1-yl)ethyl)-aceta- 
mide)(CAS registry no. 119610-26-3) or any AMPA antagonist referred to in European Patent 287988; the compound 
"NS-257" of Warner-Lambert; the compound "NNC-07-9202 of Novo Nordisk (Denmark) or any AMPA antagonist re- 
ferred to in European Patent 283959 and Science , 1988, 241, 701; and the compound "aniracetam" of Roche (Swit- 
zerland) or 1-{4-methoxybenzyl)-2-pyrrolidinone (CAS registry no. 72432-10-1 ) or any AMPA antagonist referred to in 
4S European Patent 5143. 

[0012] The term "treating", as used herein, unless otherwise indicated, means reversing, alleviating, inhibiting the 
progress of, or preventing the disorder or condition to which such term applies, or one or more symptoms of such 
disorder or condition. The term "treatment", as used herein, refers to the act of treating, as "treating" is defined imme- 
diately above. 

so [001 3] The term 'dyskinesia(s)', as used herein, unless otherwise indicated, means any abnormal or uncontrollable 
movement including, but not limited to, chorea, tremor, bailism, dystonia, athetosis, myoclonus and tic. 
[0014] The term or phrase "dopamine agonist therapy", as used herein, unless otherwise indicated, means any 
therapy that increases dopamine receptor stimulation, including, but not limited to, therapies that directly stimulate 
dopamine receptors (such as bromocriptine) and therapies that increase the levels of dopamine (such as L-dopa or 

ss drugs which inhibit dopamine metabolism). Dopamine agonist therapies include, but are not limited to, therapies com- 
prising the administration of one or more of the following agents: L-dopa, L-dopa in combination with an L-dopa de- 
carboxylase inhibitor such as carbidopa or benserazide, bromocriptine, dihydroergocryptine, etisulergine, AF-1 4, alap- 
tide. pergolide, piribedil, dopamine D1 receptor agonists such as A-68939, A-77636, dihydrexine, and SKF-38393; 
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dopamine D2 receptor agonists such as carbergoline, lisurtde. N-0434, naxagoiide, PD-1 18440, pramipexole, quin- 
pirote and ropintroJe; dopamine/p-adrenergic receptor agonists such as DPDMS and dopexamine; dopamine/5-HT 
uptake inhibitor/5-HT- 1 A agonists such as roxindole; dopamine/opiate receptor agonists such as Nl H-1 0494; ^-adren- 
ergic antagonist/dopamine agonists such as terguride; a2-adrenergic antagonist/dopamine D2 agonists such as ergo- 

5 lines and talipexole; dopamine uptake inhibitors such as GBFM2909, GBR-13069, GYKI-52895, and NS-2141; 
monoamine oxidase-B inhibitors such as selegiline, N-(2-butyl)-N-methyIpropargylamine. N-methyl-N-(2-pentyl)prop- 
argylamine, AGN-1133, ergot derivatives, lazabemide, LU-53439, MD-280040 and mofegiline; and COMT inhibitors 
such as CGP-28014, entacapone and tolcapone. Dopamine agonist therapy, as referred to in the present invention, is 
used in the treatment of a central nervous system disorder such as, but not limited to, Parkinson's disease. 

io [001 5] The term or phrase 'dyskinesia associated with dopamine agonist therapy ", as used herein, unless otherwise 
indicated, means any dyskinesia which accompanies, or follows in the course of, dopamine agonist therapy, or which 
is caused by, related to, or exacerbated by dopamine agonist therapy, wherein dyskinesia and dopamine agonist ther- 
apy are as defined above. 

[0016] In the compounds of groups (A) and (B), referred to above, the designation "(S)° appearing at the beginning 
is of each compound refers to the configuration of each compound as an atropisomer. The compounds of group (F) are 
also atropisomers. and the compounds of groups (C), (D) and (E) include atropisomers. Atropisomers are conforma- 
tional isomers that occur when rotation about a single bond in the molecule is prevented or greatly slowed as a result 
of steric interactions with other parts of the molecule and the substituents at both ends of the single bond are unsym- 
metrical. A detailed account of atropisomers can be found in Jerry March. Advanced Organic Chemistry, 101 -102 (4th 
20 ed. 1 992) and in Oki, Top. Stereochem., 14, 1 -81 (1 983). Each compound within groups (A), (B) and (F) has the same 
(S) configuration as an atropisomer. This configuration is described in United States provisional patent applications 
numbers 60/038905 (filed February 28, 1997) and 60/038540 (filed February 28, 1997), both of which are referred to 
above. This configuration may be illustrated with respect to the first compound listed in group (A) which is (S)-3-(2-chto- 
ro-phenyl)-2-{2«(5-diethytaminomethyl-2-flu^ Be tow, both atropisomer- 

2s fc configurations are illustrated. 



30 



OS 



40 




[0017] In the above structures, the bold lines indicate that the bolded atoms of the 2-chlorophenyl group are stertcaliy 
restricted so as to exist above the plane of the quinazolinone ring. This steric restriction is due to a rotational energy 

4 * barrier preventing free rotation about the single bond connecting the nitrogen at position 3 of the quinazolinone ring to 
the 2-chtorophenyl group. The above (S) configuration is also illustrated in formula I of group (F). The other compounds 
of groups (A), (B) and (F) are all atropisomers having an (S) configuration analogous to the structure labeled '($) 
Configuration' illustrated above. The compounds of groups (C), (D), and (E) also exist, and may be isolated as, atro- 
pisomers having (S) and (R) configurations corresponding to the (S) and (R) configurations illustrated above. 

so [0018] In addition to the atropisomerism referred to above, the compounds of groups (A), (B), (C), (0), (E), and (F) 
may have chiral centers and therefore may exist in different enantiomeric and diastereomic forms. This invention relates 
to all optical isomers and all stereoisomers of compounds of groups (A), (B), (C), (D), (E) f and (F), and mixtures thereof, 
and to all methods of treatment defined above that contain or employ them, respectively 

[001 9] The method of the present invention also relates to the use of pharmaceuticalfy acceptable acid addition salts 
ss of the compounds of groups (A), (B), (C), (D), (E), and (F)- The acids which are used to prepare the pharmaceutically 
acceptable acid addition salts of the aforementioned base compounds of this invention are those which form non-toxic 
acid addition salts, i.e., salts containing pharmacologically acceptable anions, such as the hydrochloride, hydrobromide, 
hydroiodide, nitrate, sulfate, bisulfate, phosphate, acid phosphate, acetate, lactate, citrate, acid citrate, tartrate, 
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bitartrate, succinate, mateate, fumarate, gluconate, saccharate, benzoate, methanes ulfonate, ethanes ulfonate, ben- 
zenesulfonate, p-toluenesulfonate and pamoate [i.e., l,1'-methytene-bis-(2-hydroxy-3- naphthoate)]satts. 
[0020] The invention also relates to base addition salts of the compounds of groups (A), (B), (C). (D), (E), and (F). 
The chemical bases that may be used as reagents to prepare pharmaceutical^ acceptable base salts of those com- 
5 pounds of groups (A), (B), (C). (D), (E), and (F) that are acidic in nature are those that form non-toxic base salts with 
such compounds. Such non-toxic base salts include, but are not limited to those derived from such pharmacologically 
acceptable cations such as alkali metal cations (e.g., potassium and sodium) and alkaline earth metal cations (e.g., 
calcium and magnesium), ammonium or water-soluble amine addition salts such as N-methytglucamine (meglumine), 
and the lower alkanolammonium and other base salts of pharmaceutically acceptable organic amines. 

10 

Detailed Description Of The Invention 

[0021] The compounds of groups (A), (B). (C), (D), (E), and (F) are readily prepared. The compounds of group (A) 
can be prepared and separated as atropisomers according to one or more methods referred to in PCT/IB98/00150 

is referred to above. The compounds of group (B) can be prepared and separated as atropisomers according to one or 
more methods referred to in PCT/1B98/00151, referred to above. The compounds of group (C) can be prepared ac- 
cording to one or more methods referred to in PCT international application number PCT/1B97/001 34 (publication no. 
WO 9743276), referred to above. The compounds of group (D) can be prepared according to one or more methods 
referred to in EP9B304522.0, referred to above. The compounds of group (E) can be prepared according to one or 

20 more methods referred to in EP9830431 9.0, referred to above. The compounds of group (F) can be prepared according 
to one or more methods referred to in United States patent application (provisional no. 60/0579 90)entit led "Novel 
Atropisomers Of 2,3-Disubstitutec^(5,6)-Heteroarylfused-Pyrimidin-4-ones' filed July 23, 1998 with Bertrand L Chen- 
ard and Wiltard M. Welch named as inventors, referred to above. 

[0022] The compounds of groups (A), (B), (C), (D), (E), and (F), referred to above, which are basic in nature are 
25 capable of forming a wide variety of different salts with various inorganic and organic acids. Although such salts must 
be pharmaceutically acceptable for administration to animals, it is often desirable in practice to initially isolate a com- 
pound of group (A), (B). (C), (D), (E), or (F) from the reaction mixture as a pharmaceutical ty unacceptable salt and 
then simply convert the latter back to the free base compound by treatment with an alkaline reagent, and subsequently 
convert the free base to a pharmaceutically acceptable acid addition salt. The acid addition salts of the base compounds 
30 of the method of this invention are readily prepared by treating the base compound with a substantially equivalent 
amount of the chosen mineral or organic acid in an aqueous solvent medium or in a suitable organic solvent such as 
methanol or ethanol. Upon careful evaporation of the solvent, the desired solid salt is obtained. 
[0023] The acids which are used to prepare the pharmaceutically acceptable acid addition salts of the base com- 
pounds of groups (A), (B), (C), (D), (E), and (F) are those which form non-toxic acid addition salts, i.e., salts containing 
35 pharmacplogically acceptable anions, such as hydrochloride, hydrobromide, hydroiodide, nitrate, sulfate or bisulfate, 
phosphate or acid phosphate, acetate, lactate, citrate or acid citrate, tartrate or bitartrate, succinate, maleate, fumarate, 
gluconate, saccharate, benzoate, methanesutfonate and pamoate [i.e., 1,1'-methylene-bis-(2-hydroxy-3-naphthoate)] 
salts. 

[0024] Those compounds of groups (A), (B), (C), (D), (E), and (F) which are acidic in nature are capable of forming 
40 base salts with various pharmacologically acceptable cations. Examples of such salts include the alkali metal or alka- 
line-earth metal salts and particular, the sodium and potassium salts. These salts are all prepared by conventional 
techniques. The chemical bases which are used as reagents to prepare the pharmaceutically acceptable base salts 
of this invention are those which form non-toxic base salts with the herein described acidic compounds of groups (A), 
(B), (C), (D), (E), and (F). These non-toxic base salts include those derived from 6uch pharmacotogically acceptable 
45 cations as sodium, potassium, calcium and magnesium, etc. These salts can easily be prepared by treating the cor- 
responding acidic compounds with an aqueous solution containing the desired pharmacologically acceptable cations, 
and then evaporating the resulting solution to dryness, preferably under reduced pressure. Alternatively, they may also 
be prepared by mixing lower alkanolic solutions of the acidic compounds and the desired alkali metal alkoxide together, 
and then evaporating the resulting solution to dryness in the same manner as before. In either case, stoichiometric 
so quantities of reagents are preferably employed in order to ensure completeness of reaction of maximum product of 
yields of the desired final product. 

[0025] The in vitro and in vivo activity of the compounds of groups (A). (B), (C), (D), (E), and (F) for AMPA receptor 
antagonism can be determined by methods available to one of ordinary skill in the art. One method for determining 
the activity of the compounds of groups (A), (B), (C), (D), (E), and (F) is by blockage of AMPA receptor activation- 
ss induced ^Ca 2 * uptake Into neurons. A specific method for determining blockage of AMPA receptor activation- 
induced ^Ca 2 * uptake into neurons is described below. 
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Neuronal primary cultures 

[0026] Primary cultures of rat cerebellar granule neurons are prepared as described by Parks, T.N., Artman, LD„ 
Alasti, N., and Nemeth, E.F., Modulation Of N-Methyt-D- Aspartate Receptor-Mediated Increases In Cvtosolic Calcium 

5 In Cultured Rat Cerebellar Granule Cells. Brain Res. 552, 13-22 (1991). According to this method, cerebelta are re- 
moved from 8 day old CD rats, minced into 1 mm pieces and incubated for 15 minutes at 37°C in calcium-magnesium 
free Tyrode's solution containing 0.1 % trypsin. The tissue is then triturated using a fine bore Pasteur pipette. The cell 
suspension is plated onto poly-D-lysine coated 96-wel) tissue culture plates at 1 0 s cells per well. Medium consists of 
Minimal Essential Medium (MEM), with Earle's salts, 10% heat inactivated Fetal Bovine Serum. 2 mM L-glutamine, 21 

10 mM glucose, Penicillin-Streptomycin (100 units per ml) and 25 mM KCI. After 24 hours, the medium is replaced with 
fresh medium containing 10jiM cytosine arabinoside to inhibit cell division. Cultures are used 6 to 8 days later. 

AMPA receptor activation-induced 4S Ca 2 + uptake 

is [0027] The effects of drugs on AMPA receptor activation-induced ^a 2 * uptake can be examined in rat cerebellar 
granule cell cultures prepared as described above. Cultures in 96 well plates are preincubated for approximately 3 
hours in serum free medium and then for 10 minutes in a Mg^-free balanced salt solution (in mM: 120 NaCI, 5 KCI, 
0.33 NaKjPC^ 1 .8 CaCI^ 22.0 glucose and 10.0 HEPES at pH 7.4) containing 0.5 mM DTT, 10 uM glycine and drugs 
at 2X final concentration. The reaction is started by rapid addition of an equal volume of the balanced salt solution 

20 containing 100 ^iM of the AMPA receptor agonist kainic acid and ^a 2 * (final specific activity 250 Ci/mmol). After 10 
minutes at 25°C, the reaction is stopped by aspirating the 45 Ca 2 +-containing solution and washing the cells 5X in an 
ice cold balanced salt solution containing no added calcium and 0.5 mM EDTA. Cells are then tysed by overnight 
incubation in 0.1 % Triton-X100 and radioactivity in the lysate is then determined. All compounds of groups (A), (B), 

(C) , (D) , (E), and (F), referred to above, at concentrations of 0.5 u.M or less inhibited the AMPA receptor activation- 
2S induced ^Ca 2 * uptake by 50% or more. 

[0028]- The following procedure may be used to assess the efficacy of the compounds of groups groups (A), (B), (C), 

(D) , (E), and (F) in the treatment of dyskinesias associated with dopamine agonist therapy in the treatment of Parkin- 
son's disease. Aged, female rhesus monkeys are rendered Parkinsonian as follows. Each monkey is first infused with 
0.4 mg/kg MPTP (1-methyl4-phenyl-1,2,3,6-tetrahydropyridine) via the right internal carotid artery. After being evalu- 

30 ated behaviorally for 3 to 6 weeks and being judged to have stable unilateral deficits; the animals receive a second 
MPTP injection via the left internal carotid artery. Monkeys lesioned according to this protocol have been shown to 
have stable, bilateral deficits that are responsive to L-dopa and apomorphine. Once the monkeys are Parkinsonian, 
dyskinesias are induced over a period of approximately 3 to 6 weeks by treating the monkeys twice daily with subcu- 
taneous injections of PHNO ((+H-propyl-9-hydroxynaphthoxazine) (a dopamine agonist). Dyskinesias are assessed 

3S 30 minutes after PHNO injection and every 30 minutes for the next 1 20 minutes (5 measurements) taking into account 
the following: type of dyskinesia (chorea, dystonia); intensity (0 = absent; 1 = mild; 2 = moderate; 3 = severe); and 
topography (arm, leg, trunk, generalized). The overall score (0 - 3) is averaged over the 5 measurements. Scoring is 
performed blindly from coded videotapes. A compound of group (A), (B), (C), (D), (E), or (F) is then administered 
together with the dopamine agonist at dosages ranging from 0.05 mg/kg to 1 mg/kg. 

to [0029] Pharmaceutical compositions for use in the method of the present invention may be prepared according to 
methods familiar to those skilled in the art. For example, pharmaceutical compositions containing a compound of group 
(A), (B), (C), (D), (E), or (F), or a pharmaceutical^ acceptable salt thereof (hereinafter the 'active compound(s)') may 
be formulated in a conventional manner using one or more pharmaceuticaliy acceptable carriers. Thus, the active 
compounds may be formulated for oral, buccal, intranasal, parenteral (e.g., intravenous, intramuscular or subcutane- 

45 ous), transdermal (e.g., patch, ointment, cream or iontophoresis), or rectal administration or in a form suitable for 
administration by inhalation or insufflation. 

[0030] For oral administration, the pharmaceutical compositions may take the form of, for example, tablets or cap- 
sules prepared by conventional means with pharmaceuticaliy acceptable excipients such as binding agents (e.g., 
pregeiatinised maize starch, polyvinylpyrrolidone or hydroxypropyt methylcellulose); filters (e.g., lactose, microcrystal- 

so line cellulose or calcium phosphate); lubricants (e.g., magnesium stearate, talc or silica); disintegrants (e.g., potato 
starch or sodium starch glycol late); or wetting agents (e.g., sodium lauryl sulphate). The tablets may be coated by 
methods well known in the art. Liquid preparations for oral administration may take the form of. for example, solutions, 
syrups or suspensions, or they may be presented as a dry product for constitution with water or other suitable vehicle 
before use. Such liquid preparations may be prepared by conventional means with pharmaceuticaliy acceptable ad- 

65 ditives such as suspending agents (e.g., sorbitol syrup, methyl cellulose or hydrogenated edible fats); emulsifying 
agents (e.g., lecithin or acacia); non-aqueous vehicles (e.g.. almond oil, oily esters or ethyl alcohol); and preservatives 
(e.g., methyl or propyl p-hydroxybenzoates or sorbic acid). 

[0031] For buccal administration, the pharmaceutical composition may take the form of tablets or lozenges formulated 
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in conventional manner 

[0032] The active compounds may be formulated for parenteral administration by injection, including using conven- 
tional catheterization techniques or infusion. Formulations for injection may be presented in unit dosage form, e.g., in 
ampules or in multi-dose containers, with an added preservative. The compositions may take such forms as suspen- 
sions, solutions or emulsions in oily or aqueous vehicles, and may contain formulating agents such as suspending, 
stabilizing and/or dispersing agents. Alternatively, the active ingredient may be in powder form for reconstitutton with 
a suitable vehicle, e.g., sterile pyrogen-free water, before use. 

[0033] The active compounds may also be formulated in rectal compositions such as suppositories or retention 
enemas, e.g., containing conventional suppository bases such as cocoa butter or other gtycerides. 
[0034] For intranasal administration or adm inistration by inhalation, the active compounds are conveniently de livered 
in the form of a solution or suspension from a pump spray container that is squeezed or pumped by the patient or as 
an aerosol spray presentation from a pressurized container or a nebulizer, with the use of a suitable propellant, e.g., 
dichbrodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In 
the case of a pressurized aerosol, the dosage unit may be determined by providing a valve to deliver a metered amount. 
The pressurized container or nebulizer may contain a solution or suspension of the active compound. Capsules and 
cartridges (made, for example, from gelatin) for use in an inhaler or insufflator may be formulated containing a powder 
mix of an active compound and a suitable powder base such as lactose or starch. 

[0035] A proposed dose of the active compounds for use in the method of the present invention for oral, parenteral 
or buccal administration to the average adult human requiring treatment is 0.01 to 100 mg/kg of the active ingredient 
per unit dose which could be administered, for example, 1 to 4 times per day. 

[0036] Aerosol formulations for use in the method of the present invention in the treatment of an average adult human 
are preferably arranged so that each metered dose or "puff" of aerosol contains 20ug to 1 0OOug of the active compound. 
The overall daily dose with an aerosol will be within the range 100 ug to 1 0 mg. Administration may be several times 
daily, for example 2, 3, 4 or 6 times, giving for example, 1 , 2 or 3 doses each time. 

[0037] For transdermal administration the composition may take the form of patches, creams, ointments or ionto- 
phoresis formulated in conventional manner such as described in United States Patents 5,004,610 and 5,364,630, 
issued April 2, 1991 and November 15, 1994 respectively. 



Claims 

1. The use of a compound selected from groups (A), (B), (C), (0), (E), or (F) or a pharmaceutical^ acceptable salt 
thereof, in the manufacture of a medicament for treating dyskinesia associated with dopamine agonist therapy, 
wherein groups (A), (B), (C), (D), (E), and (F) are defined as follows: 

(A)(S)«3-(2<hloro-phenyl)-2^2-(5-diethylamfa 

(S)-3-(2K:htaro-phenyl)-2-{2-(6<liethylami^ 

(S)-3-(2<hbro-phenyl)-2^2-(4^rethylam^ 

(S)-3-(2^toro-phenyl)-2^2-(6-ethylamto^ 

(S)-3-(2-bromo-phenyl)-2-[2-(6-diethylamin^ 

(S)-3-(2<hbro-phenyl)-6-fluoro-2-[2-(6^e 

(S)-3-(2«*toro-phenyl)-6-fluoro-2^ 

(S)-3-(2n*bro-phenyl)^-fluoro-2-{2-[6^ 

4-one; 

(S)^fluoro-2-[2-(2-methyl-thia*ol4-yl)-viny^ 

(S)-3-(2H*toro-phenyl)-6-fluoro-2-[2-@ 

<S)-2r{2«(2^imethytaminometty^ 

(S)-3^2-brorru>-phenyl)-6-fluoro-2-^ 

(S)-3-(2«*bro-phenyl)-212-(2*me^ 

(S)-3-(2<hbro-phenyl)^fluoro-2^ 

(S)-3^2-bromo-phenyl)-2-(2-pyridin-2-y^ 

(S)-6<hloro-2-(2-pyridin-2-yl-vinyl)-3<>4oryl-3H-quinazoIin-4-one; 

(S)-3-<2-chbro-phenyl)-2^-(6-methyl^ 

(S)-6<hloro-2^2-(6^ethyl-pyridm-2-yl)^ 

(S)-3^2<hloro-phenyl)-6-fluoro-2-(2^^ 

(S)-642^3-(2<h!oro-phenyl)-6-fluoro-4-oxo^ 

(S)-3H2-chloro-phenyl)-6-fluoro^ 
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(S)-N-{642-[3-(2K*loroi>henyl)^fluo^ 
methyt-acetamide; 

(S)^2-[3-(2<hloro-phenyl)^-fluoro^x^ 

(S)-3-(2-fiuoro-phanyl)-2-(2-pyfidin-2-yl-viny1)*3H-quinazolin-4-one; 

(S)-3^2-bromo-phenyl)^-fluorc>-2^ 

(S)-3K4-brwnc~2<htorc^enyl)^fluorc-2-^ 

(S)-3^2<hloro^henyl)-242-(6Kjiethylamir^^ 

(S)-N-(642-[3-(2^toro^enyl)^-fluoro^xc^ 

ethyl-acetamide; 

(S)-3^2<htoro-phenyl)^-fluoro-2-[2-^ 

(S)-3-(2<hk>ro-phenyl)^-fluoro-242-(6^yrrolkjin-1-yImethyl-pyridin-2 

(S)-3K2«:hloro^henyl)-2^2-(6-{[ethy^ 

quinazolin4-one; 

(S)-3K2K:htorc^henyl)^-fluorc^2-{246-^^ 
4-one; 

(S)-3^2<htorc-phenyl)^-fluorc-2-{2-(6^^ 
lin-4-one; 

(S)-3^2<hbrc-phenyl)-242^6-etrK>xymetty 

(S)-3^2n:hbrc-phenyl)-2-i2-[6-(2 t 5Ki^ 

quinazo!in4-one; 

(S)-3^2<hforc-phenyl)^fluoro«2-{246-{4^e%^ 
lin-4-one; 

(S)^*rc™c-2-[2-(6-methyl-pyridin-2-y0-v^ 

(S)-6-bromo-2-(2-pyridin-2-yhvinyl)-3-o-tolyl-3H-quinazolin-4-one; 

(S)^uoro-3-(2-fluoro-phenyO-2-(2-pyrWi^ 

(S)-3^<*k>ro-phenyl)^^ethyl-2-(2^yridi^ 

(S)-3^2<htorc-phenyl)-2-[2^6Kiimethylamm^ 

(S)^^uorc~3-(2-fluo«>-phenyl)-242-(6-methy^^ 

(S)-3-(2^hforc~phenyl)-242^S-{[(2^imethylam^ 

6-fl uoro-3H-quinazol in4-one; 

(S)-3^2<htor<>-phenyl)^-fluoro-2-[2-(6^ydroxym 

(S)-acetic acid 6^2-l3^2^torc>-phenyl)-6-fluorc^^x<>-3,4<J^ 

methyl ester; 

(S)^{243-(2-bron^phenyl)^-fluoro^ 

(S)-3-(2^rcm>-phenyl)-242-(6KJiethyl^ 

(S)-acetic acid 6-{2^(24)romo-phenyl)^-fluorc-4^xc^ 

methyl ester; 

(S)-diethylamino-acetic acid 6^2-[3-(2^hlorc-phenyl)^fluoro-4^xc-3,4^ihydrc^uinazolin-2-yl]-vinyl}- 

pyridin-2-ylmethyl ester; 

(S)-3-(2^hkwc-phenyl)-212-(6^ffiuorome^ 

(S)-3-(2<htorc-phenyl)^-fluoro-2^2-(6^ 

(S)-2-{243-(2<hlorc^henyl)^fluc*c^«>^^ 

(S)-2^2-(3-(2<hlorc^heny1)^fluorc^^^ 

(S)-3-(2^hbrc-phenyI)^-fluoro-2-(2-pyri^^ 

(S)-3-(2<hbrc-phenyl)-2H2K4,6^imethyl^^ 

(S)-2^2-[3-(2*hloro^henyl)4Mluor^ 

(S)-3-(2<htorc-phenyl)^-fluorc-2-(2-{6^3^^ 

lin*4-one; 

(S)-2^-[3-(2^htorc-phenyl)^-fluoro^^xc-3,4^h^^ 

(S)-212«(6<hlorc^K>xo-3KMolyl-3 ( 4<Jih^^ 

(S)-2^243-(2<htoro^henyl)^fluorc^^^ 

(S)-3-(2-brwnc-phenyl)^-fluorc^ and 
(S)-3-(2<htoro-pheriyl)^-fluorc-2-[2-(6i>yr^^^ 

(B) (S)^fluorc-242-(2-fluorc~phenyl)-vm^ 

(S)-2^2-[641uoro-3-(2^etoyli>yridin-3^l)^x^^ 
(S)-242-[6-fluoro-3-(2^etoylpyridin-3-yl)^ 
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(S)-2^2^3-(2<hloro^yrWin-3^l)^-fluor<^ 

(S)-242-[6-ftuoro-3-(2-methyl-pyridin-3-ylM^ 

trite; 

(S)-2-{2^3-(2-methyH>yridin-3-yl)-4^xo-3,4-dfo^^ 

(S)^-fluoro-3-(2^ethyli>yridin-3-yl)-2^ 

(S)-6-fluoro-3-(2-methyli>yridin-3-yl)-2^^ 

(S)-6-fluoro-3-(2-methyli>yridin-3-yl)-2-[2*(4^^ 

(S)-2-(2-(5-diethylamirK>methyf-2-fluo^ 

4-one; 

(S)^fluoro-2-[2-(2«fliK>ro-5-pyrrolkJin^ 
4-cne; 

(S)-3-(2<htoro^yridin-3-yl)-242-(2-fluor^^ 

(S)-3-(2<htoro^yrfdin-3-yl)-64iuoro-242«(^ 

(S)-3-(2<htoroi>yrKiin-3-yl)^-fluoro-242-(^ 

(S)-6<hloro-242-(24luofO-phenyl)-vinyl]-3-(2^ 

(S)-6-chloro-242-(2-fluoro-phenyl)-vlnyl^ 

(S)-3-{2-(3-(2-chlort>pyridin-3-yl)^fluoro^ 

(S)-3-{2-[3-(2-chloro-pyridin-3-yl)-4-oxo-3,^ 

(S)-3-(2«tobro-pyridin-3-yl)-6-fluoro-2^2-(3^ydro^ 

(S)-3-(2-chloro-py ridin-3-yl)-2-{2-[3( 1 ,4-dtoxa-8-aza-spiro[4.5]dec-8«ylnri ethy l)-phenyll-vinyl}-6-fluoro- 
3H-quinazolin-4-one; 

(S)-3-(2<hlorc>ijyridin«3-yl)-6-fluoro-2-{2-^ 
quinazolin-4-one; 

(S)-2-{2-{3-(2<hloro-pyridin-3-yl-6-fluoro^ 

(S)-242-[3-(2<hloro-pyrkiin-3^)^xc^ 

(S)-2-(2-(2-fluoroi>henyl)-vinyO-3-(2-me^ 

(S)«3-(2<htofo-^yridin-3-yl)-6-fluoro-2-[2-ty^ 

(S)-6-fluoro-3-(2-memyl-pyridin-3-yl)-2-[2-(2-m^ 

(S)-6-fluoro-3-(2<hloro-pyridin-3-yl)-2-^^ 

4-one; 

(S)-242-(5-Oiethylaminomethyl-2-fiuoro-phenyl^^ 
4-one; 

(SH-Diethylaminomethyi-2-{2-[6-fluoro-3-(4-m^ 
nylj-benzonitrile; 

(S)-2-{2-(5-Oiethylaminoniethyl-2-fluo^ 
quinazolin4-one; 

(S)-6-ftuoro-3-(2-methyl-pyridin-3-yl)^^^^ 
4-one; 

(S)-6-fluoro-3-(2-memyl-pyridin-3-yl)-2-[2-(2-^^ 

(S)^-fluoro-3-(2^hloro^yridin-3-yl)-242^ 

(S)-6-fluoro-3-(4-methyl-pyridin-3-yl)-2-[2^ 

(S)-3-(2-chlofo^yridin-3-yl)^-fluoro-242-^^ and, 

(S)-6-fluoro-2-[2-(24Iuoro-5-pyrroUdh-1-ylm^ 

quinazoiin4-one; 

(C) 3-(2<htoroi)henyl)-6-fluoro-2-(2-pyridin-2-yl-vinyl)-3H<iuina20lin-4-one^ 

3-(2-bromo-phenyl)-2-(2-pyridin-2-y!-vinyO-3H-quina2oIin-4-one; 

6-chtoro-2-(2-pyridin-2-yl-vinyl)-3-o-to!yl-3H-quina20lin*4-one; 

3-(2-(^!oro-phenyl)-2-[2-(6-melhyi-pyridin-2-yl)-vinyl]*3H-qutna2o!h 

6<htoro-2-[2-(6-methyJ-pyridin-2^l)-vinyll-3-o-lotyl-3H-quinazdin-4-one; 

3-(2-chtoro^henyl)-6«fluoro-2-(2i5yr'di^^^ 

6-{243-(2<hloro^heny1)-6-fluoro-4-oxo-3,4^ 

3-(2<hloro-phenyl)-6-fluoro-2-{2-(6-meihyI^ 

N-(6-{213-(2<hforo^henyt)-6-fluoro-^ 

thyl-acetamide; 

3-(2-chloro^henyl)-2H2-(4-diethylarninomethy^ 
6-{243-(2-ch!oro-phenyl)^fluoro-4<>xo-3^^ 
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3-(2-fluoroi>henyl)-2-(2i}yridin-2-yl-vinyl)-3H-quina20lin-4-one; 

3-(243romo^honyl)^-fluoro-2-(2-pyridin-2*yl-vtnyl)-3H-quinazoIin-4-one; 

3-(4-bronTO-2^!oro-phenyl)-6-fluoro-2-(2-pyr^ 

3-(2-chtorc^henyl)-242-(6-die%lamino*ne^ 

N-(6-{2-[3-(2<hloroi)henyl)-6^uoro^-oxo-3,4^ 

ethyl-acetamide; 

3-(2-cnloroi>henyl)^-fluoro-2-[2-(6-fluorom 
3-(2-<*loro-ph6nyl)-6-fluoro-2-f2-(6^ 
3-(2«:hlorc^henyt)-2-{2-(6-{[ethyl-(2^^ 
quinazotin4-ona; 

3-(2^!oroi)henyl)-6-fluoro-2{2-[6-(isoprop^^ 

3- (2-cnloro-phenyt)-6-fluoro-2-{2-[6-(2-m^ 

4- one; 

3-(2-chlorc^henyl)-2-[2-(6-ethylamincro^ 
3-(2<h!oro-phenyl)-2-[2-(6-ethoxymethyl-pyri^^ 

3- (2<hloro^henyl)-2-{2-[6-(2 l 5^ihydro-pyfrol"1-ylmethyl)-pyridln-2-yl]-^ 

4- one; 

3- (2-chloroi)henyl)-6-fIuorc~2-{2-[6-(4^ 

4- one; 

6-bromo-2-[2-(6-methyl^yridin-2^l)-vinyl)-3^tolyl-3H-quinazolin-4-one; 

6-bromo-2-(2-pyridin-2-yl-vinyl)-3-o-tolyl-3H-quinazolin-4-one; 

6-fluoro-3-(2-fluorc>-phenyl)-2-{2-pyridin-2-yl-vinyl)-3H-quinazolin-4-one; 

1- benzyl-5-(2-methyl-(1 ,3]dioxolan-2-yl)-2-oxo-2.3-dihydro-1 H-indole-3-caiboxylic acid (3-phenylcar- 
bamoyt-phenyQ-amide; 

3-(2<hIorc^enyl)^-methyl-2-(2i>yridin-2-yl-vinyl)-3H^uina2o!in-4-one; 

3-(2-c*loro-phenyl)-2«[2-(6<iimethyla™^ 

6-fluorc-3-(2-fluoro-phenyl)-2-l2-(6-memyl^ 

3-(2-chloro-phenyl)-2-[2-(6-{[(2-dime% 

3H-qu inazolin4-one; 

3-(2-chloro-phenyl)^fluorc~2-[2-(6-hydroxym 
acetic acid 6-{2-(3-(2<hloro-phenyl)-6-fluorc-^^ 
ester, 

6-{2-{3-(2-bfomo-phenyl)-6-fluoro^-oxo-3,4^^ 

3-(2*romo-phenyl)-2-{2-(6<iiethyl^ 

3-(2-oromo-phenyl)-2-[2-(6<llethyl^ 

acetic acid 6-{2-[3-(2-bromo^henyl)-6-fluoro4-o^^ 

ester;. 

3-(2-chloro-phenyl)-6-f!uoro-2-[2-(6-n^ 

diethylamino-acetic acid 6-{243-(2-chlc<o-phenyl)-6-fluoro4-oxo-W 
in-2-ylmethyl ester, 

6"fluoro-3-(2-methyl-pyridin-3-yl)-2-[2-(2-methyHhia2ol-4-yl)-vi 

3-(2-bronrc>-phenyl)-6-fluoro-2-[2-^ and, 
3«(2<hloroi>hen^)^-fluoro-2-[2-(6-pyn^^ 

(D)3-(2-chloroiJhenyl)«2K2-(6KJiemyla^^ 

6<>hloro-3-(2-cnloro^henyl)-2-12-hydroxy-2-^ 
2«{2-{3-{2-Chtoro-phenyl)-4-oxo-3,4-dihydro^w^ 

2- {2-(3-(2-Chfofo-pyrid-3-yl)-6-fluofc^^ 

2- {2-{6^lc^3-(2<nethyl«phenyl)-4-oxo-3 l 4^^^ 

3- (2-Chtoro-phenyl)-2-[2-(3-diethylaminomethy^ 
3-(2-Chtorcnphenyl)^-fluoro-2-I2-<3^yn^^ 

3- (2-Chtoro-pyrid-3-yl)-242-(3-diethyla^ 

4- one; 

2-{2-(3-Diemy1aminomethyl-phenyl)-2-ty^^ 
2-f2-<3-Diemylaminomethyli>henyl)-2^ydroxy^^ 
3~(2^toro-phenyl)-242-(6«Jiethylam'OT^ 
4-one; 
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2-{2W2-Ch toro-pyrid-3-yl)-6-fluor(>4-oxo-3,4-dihydro-quina20lin-2-yl]- 1 -hydroxy-vinyl}-6-methyMitco- 
ttnonitrile; 

2-{2^3-{2<;hforo-phenyl)-4^o-3,4^ihydro^^ 

2-{2^6^hloro-3-(2<htoro-phenylH^^^ 

nonitrile; 

2-{2^3-(2<;htoro-phenyl)^fluc>ro^xo-3.4^ 
nonitrile; 

2-{2W2^h1oro-phenyl)^-fluoro^<>xo-3 l 4^ 
trile; 

2-{2^3-(2^hloro-phenyl)^-fluoro^>xo-3,^^ 
zonitrile; 

2-{2H3-(2^hbro^henyl)-4^o-3,4<Jihydr^ 
tinonitrile; 

2H2K3-(2<nemy^henyl)^HWo-3,4KJihydfD-thieno[3.2^]pyrimidm 
tinonitrile; 

2-{243-(2<;htoro-pyrid-3yl)-4<>xo-3,4«Ji^ 
benzonitrile; 

2-{2^3-(2^hloro-phenyl)-4K>xo-3,4^ihy^ 
zonitrile; 

2M243-(2-Fluoro-phenylM<xo-3,4^ihydro-^ 
zonitrile; 

2-{2W2<;h!oro-phenylMK>xo-3 l 4Klihydf^ 
and, 

2- {2-[3-(2<>htoro-pyrid-3ylMK>xo-3 1 4^ih^ 

3- (2<hloroi>henyl)^41uoro-2124iydroxy-2-£^ 
3-(2«:hloroi)henyl)^-fltK>ro-212-hyd^ 
242^3-(2<hloroi>henyl)^luoro^<)xo-3 l 4-dft^^ 
nonitrile; 

2M243-(2<htoro^henyl)^-fluoro^-oxo-3,4-^^^ 
2-{2-[3-(2<hloro^henyl)^uoro-4K>xo-3,4^ity^ 

2- {2^3-(2<hloro^yridin-3-yl)^uoro-4K«^ 
niootinonitrile; 

3- (2^h!oroi>henyl)^-fluoro-2-(2-hydroxy-2^ 
2-{2^6-nuoro^(2-metayl-pyridin-3-ylM^xo-3,4^^ 

2- {2^3-(2^hloro^yridin-3-yl)^uoro-4<«^ 

3- (2<hloroi>henyl)^-fluorc>-212-(2«fto^^ 

(E) 3-(2-chlwo-phenyl)^-fluoro-2^pyridh 

6-fluoro-3-(2-methyl-phenyl)-2-[(pyrid^ 

3-(2<hloro^henyl)^-fluoro-2-[(2-fluor^ 

3-(2<hloro^henyl)-24(2<yanophenyhmet^ 

3-(2<htoroi>henyi)-2«[(6<Jiethylam^ 

3-(2-chtoro^enyl)^-fluoro-2-[(6^ 

3-(2^loro^henyl)-24(3-pynolidinO-ylmethyl-phenylamino)^e 

3-(2™emyl-phenyl)-2-[(3-pyrrolidin-1-ylm^^ 

3«(2K*!oroi>hentf)-24(24luoro^phenyl^ 

3- (2«*!oro^yrid-3-yl)-24(3wrrdi^^ 

4- one; 

2- {[3-(2<htoro-pyrid-3-yl)^K>xo-3 l 4KJihydro-thieno[3 1 2Kd]pyrimid 

3- (2^hloro^henyl)-2^(3-pynolidln-1-ylmethy^ 
6<h!oro-3-(2K:hloro^henyl)-2-|(3-pyn^^^ 
6<hloro-3-(2<hloroi>henyl)-2^ 
6K^loro-3-(2K:hloroi>yrio^3-yl)-24(3^iethylaminom 
6<hloro-3-(2-trffluorc>methyl^te^ 

4- one; 

2-{[3-(2<htoro-pyridin«3-yl)-4K>xo-3,4«ito^ 
2-{[3-(2^e%li>yridin-3^l)-4^o-3 l 4^^ 
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2-{[6-fluoro-3-(2-methyli3henylM^»^ 
2-{[3-(2<hloro-phenylH<>xo-3,4KJj7iydrc^ 

2- {[3-(2<hloro-pyridin-3-yl)^nuorc^^xo-3,4^^ 

3- {[3-(2<hIoro-phenyl)^-nuoro^<>x^ 
3-(2<hloro^enyl)-24(3<liethylamino^ 
3*(2<hlorc^enyi)^fluoro-2-(pyrimidin-27lam^ 
3-(2<hloroi>yridin-3-yl)^fluoro-2^^ 
3-(2<hloro^yridin«3-yj)^-fluoro-2^^ 
3-(2<hloroi>heny»)^fluoro-2-(pyridin-2-v^ 
3-(2<hloro^yridin-3-yl)^-fluoro-2^(3-py^ 
6-fluoro-3-(2-methyl-pyridin-3-yl)-2-[(3^yr^ 
3-(2<hloroi>heny1)4Mluoro-2-[(2-fluoro^enzyl^ 
N-(3{[3-(2<hforo-phenyl)^-fluoro^<>xo-3 l 4<Jihydfo<?uinazoJin-2-ylm 
3-(2<hloro^henyl)^fiiioro-2l(3-pyfrolidin-1^^ 

2- {[3-(2*htoro-phenyl)^-fluoro^-o^^ 

3- (2<:hloro^yridin-3-y1)^fluoro-21(2-fto 
3-(2<;hloroi)henyl)^-fluoro-2H(2-fluoroi^ 

3-(2K;hloroi)henyl)^4luoro-2^(6-memy4)yridin-2-ylamino) and, 
(F) an atropisomer of the formula 




I 



wherein either V, X, Y and 2 are all carbon or one of them is nitrogen and the others are carbon; 
each of R\ R 2 . R 3 , R 4 and R 5 is selected, independently, from hydrogen, halogen, (Cj-Cdalkyl, trifluor- 
omethyl, cyano, (C r C 6 )aIkoxy, (CT-CeJaikylthio and C^OJ-Q-tCj-CeJalkyl, with the proviso that: (a) R 1 
can not be the same as R 5 , when each of V, X and Z is carbon; (b) at least one of R 1 and R 5 must be 
other than hydrogen; and (c) when V, X, Y or Z is nitrogen, then R 5 , R 4 , R 3 or R 2 respectively, is absent; 
ring A is a fused heteroaromatic ring, wherein said heteroaromatic ring is a 5 or 6 membered heteroaro- 
matic ring, wherein said 6 membered heteroaromatic ring, taken together with the carbon atoms common 
to both rings of the bicyclic system, has the formula 
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10 

and wherein said 5 membered heteroaromatic ring, taken together with the carbon atoms common to both 
rings of the bicycltc system, has the formula 

is 
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26 

wherein said ring positions "A' ( *B", 'D' and "E m may be independently selected from carbon or nitrogen; 

wherein said ring positions "F", *G" and m JT may be independently selected Irom carbon, nitrogen, 
oxygen or sulfur, with the proviso that: (a) if more than two of *F\ "G* or \T is a heteroatom then said 
30 5 membered heteroaromatic ring is selected from the group consisting of (1,2,3)-triazole, (1,2,3)- 

thiadiazole, ( 1 , 2,5)-thiadiazote, and (1 ,2,5)-oxadiazole; and (b) if two of "F B , "G* or 'J' are heteroatoms, 
only one of said heteroatoms may be oxygen or sulfur; 

wherein said fused heteroaromatic rings may optionally be independently substituted on any of the 
carbon or nitrogen atoms capable of forming an additional bond with a substituent selected from 
35 hydrogen, (C r C 6 )alkyl, halogen, trifiuoromethyl, amlno-(CH 2 ) n - ( (C r C 6 )alkyiamino-(CH 2 ) n -, di(C r 

C 6 )alkyl-amino-(CH 2 ) ft - ( (C 1 -C 6 )alkoxy i hydroxy(C r C 6 )alkyl, (C^eJatkyl-O-fC^CeJalkyl-, -CN. (C r 
CsJalkyl-CO-O-fCrCeJalkyl-, (C^Qjalkyl-O-COO-CCrCeJalkyl, (C^-CeJalkyl-CO-O-, hydroxy, -N0 2 , 
Ris-C(=0)-, R 1S 0-C(=0)-, difC^eJalkyl-N-Ct^)-. (Cg-Cyjcycloalkyl, and R 16 -NH-C(=0)-, and 
phenyl optionally substituted with halo, (C r C 6 )alkyl, -CN, or -CF 3 ; 

40 

R 6 is phenyl of the formula Ph 1 or a five or six membered heterocycle, wherein said 6-membered heterocycle 
has the formula 



45 



60 




wherein "N" is nitrogen; wherein said ring positions *K*, V and *M B may be independently selected from 
carbon or nitrogen, with the proviso that only one of "K*. V or *M" can be nitrogen; 
wherein said five membered heterocycle has the formula 
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wherein said ring positions "P," *Q m and T' may be independently selected from carbon, nitrogen, oxygen or 
sulfur; with the proviso that only one of *P,' "Q" or T can be oxygen or sulfur and at least one of *P' *Q* or 
*T a must be a heteroatom; 
wherein said Ph 1 is a group of the formula 



wherein each R 15 is, independently, hydrogen or (C r C 6 ) alkyl; 

each of R 9 , R 10 and R 11 is selected, independently, from hydrogen, (C r C 6 )alkyl optionally substituted 
with one to three halogen atoms, halo, CF 3 , (C t ~C 6 )alkoxy optionally substituted with one to three halogen 
atoms, (CVCsJalkylthiol, R 16 0-(CH2) p -, (C r C e )alkyl-NH-(CH 2 ) p -, di(C r C 6 )alkyl-N-(CH 2 ) p -, (C 3 -C 7 )cy- 
cloalkyl-NH-(CH2) p -. H 2 N-(C=0)-(CH2) p -, (C r C 6 )alkyl-HN-(C=0)-(CH 2 ) p -. dKC^-CeJalkyl-N-tC^)- 
(CH^-, (C 3 -C 7 )cycloalkyl-NH-(C=0)-(CH 2 ) p -, R 16 0-(C=0)-(CH 2 ) p -, (C^eJalkyl'^CJOtC^^alkyl., 
(C 1 -C 6 )alkyl0-(0=C)-0-(C 1 -C 6 )^alkyl- I (Cj-CgJalkyHC^CJO-, (C r C 6 )a\tyHO=CyHH-{CHd p -, H 
(0=C)-NH-(CH2) p -. (C r C 6 )alky|.(0=C)-N4(C r C 6 )alkyQ(CH 2 ) p . | H(0=C)-N.[(C r C 6 )alkyll(CH 2 ) p -, hy- 
droxy. H-Cf^OHChyp-, (C^CeJalkyl-Ct^O)-. (C y C 6 )a\ky\0-C(=0)-, Ri5-(CH 2 ) p -OC(=0)-, amino- 
(CHjJp-, hydroxy-(C r C 6 )allcyl-, (C r C 6 )alkylO(C 1 -C 6 )alkyl-andcyano; 

each of R 7 , R 12 and R 13 is selected, independently, from hydrogen, {C, -C 6 )alkyl optionally substituted 
with one to three halogen atoms, halogen, CF 3 , (C r C 6 )alkoxy optionally substituted with one to three 
halogen atoms, (C r C 6 )alkylthiol. R 16 0-(CH 2 ) p - f (^-CeJalkykNH-tCH^p-, dK^-CgJalkyl-N^CH^p-, (C 3 - 
C^cycloalkyl-NH-fCH^p-, H 2 N-(C=0)-(CH 2 ) p - ( (^-CeJalkymN-^OHCH^p-, dj(C r Cs)alkyl-N-(C=0)- 
(CH 2 ) p -, (C 3 -C 7 )cycloalkyl-NH-(C=0)-(CH 2 ) p -. R 16 0(C=0)-(CH 2 ) p -, (C 1 -C 6 )alkyl-(0=C)-0-(C 1 ^ 6 )alkyl-, 
(C 1 -C 6 )alkylO-{0=C)-O.(C r C 6 )- alkyl-, (C^CeJalkyl-tC^CJ-O-tC^eJalkyl-^CJ-NH-CCHg^-, H(0=C)- 
NH-(CH2)p-, (C 1 -C 6 )alkyl-(0=C)-N-[(C 1 -C 6 )alkyl](CH 2 )p, HtOxCJ-N-KC^CeJaikylKCHgJp-, hydroxy, H-C 
(=0)-(CH2) p -. (C^sJalkyl-Ct^)-, (C r C 6 )alkyl-OC(=0)-, R 1 5-(CH 2 ) p -0-C(=0)-, amino-<CH 2 )p-, hy- 
droxy-^, -C 6 )alky»-, (C 1 -C 6 )alkyl-0-(C 1 -C 6 )alkyl-, -CHOand cyano; 
each R 14 is, independently, hydrogen or halogen; 

each R 16 is. independently, hydrogen, ((^-CJalkyl, (^-C^alkyl-fC^)-, (CTCeJalkyl-O-tCsO)-, (C,-C e ) 
alkyl-NH-(C=0)-. or dKC^Jalkyl-N-fC^)-; 

each is hydrogen, cyano, (C t -C 6 )alkyl, halogen, trifluoromethyl, -CHO or (C^CeJalkoxy; 
n is an integer from zero to 3; 
p is an integer from zero to 3; and 

wherein the dashed bond represented an optional double bond; 
with the proviso that when R 11 is hydrogen, one of R 13 and R 14 is other than hydrogen. 

The use as claimed in claim 1 wherein said dopamine agonist therapy is therapy comprising the administration of 
L-dopa or L-dopa in combination with an inhibitor of peripheral dopadecarboxylase 
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The use as claimed in claim 2 wherein said inhibitor of peripheral dopadecarboxy lase is carbidopa or benserazide. 

The use as claimed in any one of the preceding claims wherein said compound is a compound of group (A) or a 
pharmaceutical^ acceptable salt thereof. 

The use as claimed in any one of claims 1 to 4 wherein said compound is a compound of group (8) or a pharma- 
ceutical^ acceptable salt thereof. 

The use as claimed in any one of the preceding claims wherein an AM PA receptor antagonizing effective amount 
of a compound within groups (A) to (F) is used. 

The use as claimed in any one of the preceding claims wherein said compounds are used for the treatment of 
dyskinesias associated with dopamine agonist therapy in the treatment of Parkinson's disease. 
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